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(54) Title: COMBINATION OF AN HEIGHT-ADJUSTABLE FOOT AND AN ADJUSTING TOOL 

(57) Abstract: The present invention relates to an adjustable foot 
for setting up equipment in alignment. The adjustable fool com- 
prises a first adjustable part (1) provided with an axial bore with 
internal screw thread (4). The adjustable foot furthermore com- 
prises a second adjustable part (2) provided with external screw 
thread (5) that matches the internal screw thread. When screwed 
into the bore, this second adjustable part can be adjusted in the 
axial direction (9) with respect to the first adjustable part by turn- 
ing with respect to the first adjustable part. The adjustable foot 
furthermore comprises a support part (6), provided on the first 
adjustable part or second adjustable part, and a washer(3). The 
washer and the support part are each provided with a convex, re- 
spectively,concave surface (66) having essentially the same radius 
of curvature (R). This adjustable foot according to the invention 
forms part of a combination that furthermore comprises a tool 
(20,40) for setting the height (F) of the adjustable foot. According 
to the invention the tool has an insertion end (21) that is provided 
with gripper means (23) and can be inserted into the hole (19 in 
the axial direction. The gripper means (23) are so equipped that, 
when they engage on the interior of the hole (18) and the inser- 
tion end is rotated about the axial axis, the second adjustable part 
also turns, adjustable foot. According to the invention the tool 
has an insertion end (21) lhal is provided with gripper means (23) 
and can be inserted into the hole (19 in the axial direction. The 
gripper means (23) are so equipped that, when they engage on the 
interior of the hole ( 18) and the insertion end is rotated about the 
axial axis, the second adjustable part also turns. 
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COMBINATION OF AN HEIGHT-ADJUSTABLE FOOT AND AN ADJUSTING TOOL 

The present invention relates to a combination comprising, on the one hand, an 
adjustable foot for setting up equipment in alignment and, on &e odier hand, a tool for 
setting the hei^t of the adjustable foot, wherein the adjustable foot comprises: 

• a first adjustable part provided with an axial bore widi internal screw thread; 

• a second adjustable part provided widi external screw thread matching the internal 
screw thread, which second adjustable part, when screwed into the bore, can be 
adjusted in the axial direction with respect to the first adjustable part by turning with 
respect to the first adjustable part and which second adjustable part is provided with at 
least one hole that runs axiall>^ 

• a support part, provided on the first adjustable part or second adjustable part, and a 
washer, wherein the washer and the support part are each provided with a convex, 
respectively, concave surface having essentially flie same radius of curvature, such that 
the angle of the washer can be adjusted with respect to the support part. 

A combination of this type is disclosed in EP 316 283. 

An adjustable foot of this type is disclosed in EP 316 283. The adjustable foot 
disclosed in the latter publication consists of a first adjustable part (2) and a second 
adjustable part (6) with, at the top, a broadened sipport part (4) that is concave at the top 
tiiereof The second adjustable part is provided with an external screw thread and &e first 
adjustable part is provided with an intemal screw thread, which internal and external screw 
threads matdh one another such that when die second adjustable part (6) is turned with 
respect to the first adjustable part (2) the axial height of these parts with respect to one 
another is adjusted. On top of the support part (4) th^ is a washer (7) that is convex on the 
underside tfaereoi^ with a radius of curvature equal to the radius of curvature of the concave 
top of the support part (4). 

Adjustable feet as disclosed in EP 316 283, like adjustable feet according to the 
present invention, are used when placing pieces of equipment stable and level on a 
substrate so that, for example, vibration is avoided (consider, for example, washing 
machines that are positioned on tiie substrate by means of adjustable feet so that they are as 
stable as possible), also so that introducing stresses into the equipment is avoided when 
listening anchor bolts for anchoring and also for aligning various pieces of equipment 



wo 2004/061358 PCT/NL2004/000003 

2 

with respect to one anotibier. In the latter case consideration must be given^ for example, to a 
motor that is connected to a powered installation by means of a shaft. When the motor and 
tfie powered installation are sq>arate imits which usually have to be aligned with one 
another with regard to the transmission shaft. Adjustable feet are also used for this purpose. 

In EP 316 283 holes 11 are provided in the broadened top section 4 of the second 
adjustable part 6 for a tool for setting the height of the adjustable foot A disadvanta^ of 
this constmction is that with this arrangement flie overall height of the adjustable foot is 
relatively higji; after all, the holes 1 1 have to remain accessible at all times and thus cannot 
be sunken in the first adjustable part. 

The aim of the present invention is to provide a combination of the type mentioned in 
the preamble which, in particular, enables the overall height of the adjustable foot to be 
minimal. 

The abovementioned aim is achieved according to the invention in that the tool has 
an insertion end that can be inserted into the hole in the axial direction and wherein the 
insertion end is provided with gripper means that are so equipped that, when they engage 
on the interior of the hole and the insertion end is rotated about the axial axis, the second 
adjustable part also turns. This tool thus engages on the second adjustable part in the at 
least one axial hole. This at least one axial hole is accessible to the tool irrespective of the 
degree to which the second adjustable part is sunken in the first adjustable part (or, more 
accurately, has been screwed into the first adjustable part). It will be clear to a pereon 
skilled in the art that such a tool int^:actuig with at least one axial hole can be produced in 
a wide variety of ways. For example, consideration can be given to a hole that runs axially 
and is provided centrally m ttie second adjustable part in the form of a blind hole witfi a 
slot, hexagonal cavity, square cavity or a cavity that is non-circular in some other way in 
the bottom, into which cavity a tool witih a corre^ondingly shaped end section at the 
ins^on end can be inserted. Howev«, it is also possible to make two or more eccentric 
axial holes in die top surfece of the second adjustable part or optionally the bottom surface 
of the second adjustable part, into \^ch holes the insertion end of a tool can be inserted so 
as tiien to be able to turn the second adjustable part by means of this tool. 

According to an advantageous embodiment of flie invention the gripper means are 
equipped to engage on the interior peripheral surface of the hole. In this context the interior 
peripheral surface is understood to be the peripheral surface that extends parallel to the 
axial direction of the hole running axially. 
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Accoiding to a further advantageous embodiment of the invention the gripper means 
comprise driver members that are able to move back and forth in the radial direction and 
are fitted distributed around the periphery of the insertion part, which driver members are 
coimected via transmission means to operating means for radially expanding and retracting 
the driver membm for engaging on the hole, which operating means are provided on the 
tool and are located outside the hole when tiie ins^tion end has been inserted into the hole. 
The driver membm can then, for example, comprise pins that are inserted by radial 
spreading into the blind holes provided in the interior peripheral sur&ce of the hole. 

However, on cost grounds it is preferable if die hole has a circular peripheral shape 
and if the interior peripheral surface of the hole does not require further machining, in this 
context it is preferable according to the invention if the driver members axe clamping, 
members for clamping engagemmt on the interior peripheral surfiice of the hole. In this 
context it must be borne in mind that relatively little force is needed for turning the second 
adjustable part with respect to the first adjustable part if this turning takes place essentially 
in the non-loaded state. The clamping members for clamping engagement will then 
relatively easily be able to have adequate grip on the interior peripheral surface of the hole 
via frictional force. 

However, according to the invention it is also very readily possible that the hole at 
least partially has a non-circular peripheral shape and that the gripper means have a gripper 
head that can be accommodated with a tight fit in the non-circular section of the hole. This 
can be achieved, for example, by providing the hole, or at least part of the hole, with a 
square cross-sectional shape. However, this can also be achieved by means of a bore where 
the axial, c^dndrical wall thereof is provided with a slot running axially. 

According to a finther advantageous embodiment of the invention, the tool 
fiirthermore comprises a tensioning pin with a tensioning member, for example a nut, that 
is able to move along it, wherein the tensioning pin is actively connected to the second 
support part and the t^isioning member is actively connected to the first support part and 
wherein the gripper means are siqiported by the first and second support part in sudi a way 
that the gripper means undergo a radial movement when the first and second support parts 
are moved axially with respect to one another. In this way a radially outward movement or 
radially inward movement of the gripper means can be achieved in a mechanically simple 
manner dq)ending on the direction in which the tensioning member moves axially along 
the tensioning pin. 
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With ibis arranganeat it is fiirtfaennoie advantageous according to the invention if 
the gripper means con4)rise fingers that run axially, between vrhich one end of the anchor 
pin can be accommodated, and if the hole is an axial opening through the second adjustable 
part, wherein the axial opening has a broadened zone that extends from one end of the axial 
opening in the axial direction and that has a cross-section which is larger than the cross- 
sectional shape of the anchor pin to such an extent that the fingers can be inserted therein 
with one end of the anchor pin between them. In this way it is possible to adjust the height 
of the second adjustable part with respect to the first adjustable part, while here a so-called 
anchor pin for subsequent anchoring of the equipment to be set up in alignment runs 
through them. With this arrangement use is then made of the axial opemng through the 
second adjustable part that has already been provided for the. anchor piiL. The second, 
adjustable part thus does not have to be furth^ modified. In this context it must, 
furthermore, be pointed out that with conventional adjustable feet the axial opening 
throu^ die second adjustable part is usually already given a larger diameter than the 
anchor pin to be accommodated therein. 

Widi. a view to stability of the adjustable foot during installation, it is preferable 
according to the invention if the top of the second adjustable part comprises the support 
part and that this support part is thus not provided on the top of the first adjustable part 

With a view to minimising the overall height of the adjustable foot it is advantageous 
according to the invention if the support part is located completely within a contour 
determined by the diameter of the external screw thread, more particularly if the entire 
second adjustable part is located within a contour detemiined by the diameter of the 
external screw thread, hi this way it is possible to let the second adjustable part sink 
completely into the first adjustable part. 

hi order fiirther to minimise the overall height of the adjustable foot, it is preferable 
according to the invention if the support part is at least partially, preferably completely, 
sunken in a zone of the second adjustable part that is surrounded by the external screw 
thread. 

In order to minimise the overall height of the adjustable foot, it is preferable 
according to die invention if the diameter of the washer is smaller than die diameter of the 
second adjustable part. In this way die inclination of the washer can still be adjusted if the 
second adjustable part is sunken in the first adjustable part Preferably, the diameter of the 
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washer is proximately 4 to 10 mm smaller tiian the diameter of the second adjustable 
part, for example approximately 6 mm smaller 

On stability grounds it is preferable according to the invention if the support part has 
a concave surface and the washer has a convex sur&ce. The washer is then not able to slip 
5 off the siqjport part by itself because it is in a hollow, i.e. the concave sur&ce of the support 
part. This plays a role in particular when installing an adjustable foot according to the 
invention. So that the equipment to be set up in alignment by means of the adjustable foot 
according to the invoation can also be anchored to the substrate via the adjustable foot, it is 
preferable according to the invention if the second adjustable part and the washn are 
10 provided with an axial opening for an anchor bolt So that the angle of the . washer can be 
adjusted to an adequate extent, it is advantageous according to the invention if the axial 
openmg through the washer has a diameter that is approximately 32 to 48 % larger than ttie 
diameter of the axial opting through the second adjustable part 

With a view to minimising the overall height of the adjustable foot it is fiirthermore 
advantageous according to the invCTtion if the axial length of the second adjustable part is 
equal to or less than the axial height of the first adjustable part and if tihe second adjustable 
part is provided with external screw Oiread along its CTtire axial length and/or the internal 
screw thread of flie axial bore ratends over the entire axial height of the first adjustable 
part. In this way it is ensured that the second adjustable part can be completely sunken in 
the first adjustable part without as a result the second adjustable part having to protrude 
fi:om the first adjustable part on any side. 

According to a fiarther aspect the invention relates to a combination of an adjustable 
foot according to the invention, a substracture, equipment set up in alignment on said 
substructure, and an anchor bolt, wherein the equipment is anchored to the substmctuie by 
means of the anchor bolt, with the adjustable foot between them. It is particularly 
advantageous here if a bottom surface of tfie first adjustable part rests on the substracture 
and if the equipment is in contact with the washer or with the cap which, in turn, is in 
contact with the washer. 

According to yet a further aspect the invention relates to the use a tool as defined in 
one of Claims 1 - 7 for setting the height of an adjustable foot as defined m one of Claims 
1-18. 

The present invention will be explained in more detail below with tefCTence to the 
fended drawings. In tfie drawings: 
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Figure 1 shows a cross-sectional view of an adjustable foot accoiding to tfie 
invention; 

Figure 2 shows, in cross-section, a variant of an adjustable foot according to tiie 
invention in an installed position; 

5 Figure 3 shows a cross-sectional and partial front view of a first tool for installation; 

and 

Figure 4 .shows a cross-sectional and partial front view of an a^yustable foot 
according to the invention together with a second tool for installation. 

Fig. 1 shows, diagraxnmatically in cross-section, an adjustable foot according to the 
10 invention. This adjustable foot comprises an annular element 1 forming the first adjustable 
part, a shaft element 2 forming the second adjustable part and a washer 3. The annular 
element 1 is provided wifli internal screw thread 4 and the shaft element 2 is provided with 
external screw thread 5. The intemal screw thread 4 and external screw thread 5 match one 
another, that is to say the shaft element 2 can be screwed into the annular element 1. The 
15 components 1, 2 and 3 are preferably made of steel, in particular a hi^ grade steel. 

The shaft element 2 is provided at the top with a support part in the fomi of a 
concave surfece 6 with a radius of curvature R. The washCT is provided on the underside 
thereof with a convex surfece 66 with corresponding radius of curvature R, The washer 3 is 
thus able to move wifli respect to the shaft element 2, it being possible for the inclination of 
20 the top surface 7 of flie wash^ 3 to be adjusted with respect to the bottom surface 8 of the 
aimular element 1 so that, on the one hand, flat contact of the underside 8 of the annular 
elemmt 1 on the substrate and, on the otiier hand, flat contact of the top surface 7 of the 
washer with the underside of the equipment to be supported can be achieved. 

By turning the shaft element 2 wifli respect to the annular element 1 (Figure 1 and 2 
25 show a position in which fliey are completely screwed into one another, whilst Figure 3 
shows a position in which ftiey are partially screwed into one another) the v^cal distance 
X (see Figure 4) bridged by the adjustable foot can be set as desired. 

With reference to the reference symbols A, B, C, D, E, F and R in Figure 1 and Table 
1 below, ten models, caUed Type 1 to Type 10, are indicated by way of example in Table 1, 
30 with their values A, B, C, D, E, F and R. Except for F andR, these are diameter values. The 
adjustable foot has circular symmetry about axis 9. 
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Table 1 



The diameter of tbe washer 3 (see also Table 1) is approximately 6 mm smaller (Le. 
B-C) than the diameter of the shaft element 2. This provides a relatively wide range of 
inclinations for adjusting the inclination even when the shaft element has been screwed 
completely into the annular elraient 1. 

In order to prevent dirt and moisture that reaches the adjustable foot from above 
being able to get into flie matching screw thread 4, 5, the top sur&ce 10 of the annular 
element 1 is shaped such that it tapers at an angle p in fiie radially outward direction. This 
angle p can be in the range from 5^ to XS"". The more acute the angle P the better will dirt 
and moisture be guided away radially outwards from the matching screw ttiread 4, 5, but 
flie greater will also be the adverse effect on flie bearing capacity of the internal screw 
thread 4 if this continues to the top of the annular elemmt. 

Figure 2 shows essentially approximately tbe same adjustable foot as in Figure 1, but 
now provided with a cap ll.ItispomtedoutttattheciV 11 can be fixed to the washer 34 
but could also be formed as an integral unit with the washer 3 . 

The cqi is preferably sunken with respect to flie top sur&ce of the wadier. The c^ is 
thus not a component fliat has to support flie so-called equipment 14. The cap can then be 
made of a relatively weak material, such as plastic, compax^ with the washer. The primary 
purpose of the c^ 11 is, on the one hand, to cover flie matching screw thr^ 4, 5 from the 
top and, on the oflier hand, to protect the concave and convex sur&ces 6, 66 against the 
ingress of dirt and moisture. For this purpose it is important that ttie cq> 1 1 has a diameter 
that is greater flian that of flie int^iial screw thread 5 or external screw tiiread 4 (which 
comes down to the same thing) or is greater than the diameter of flie washer. For tiiis 
purpose it suffices if the cap 11, viewed from flie axial axis 9, extends as far as, for 
example, approximately arrow Y, ttiat is to say to beyond ttie matching screw fliread 4, 5. 
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In order to ensure this, the diameter of the cap 1 1 vdU prefeably be at least 10 %, more 
preferentially at least 25 %, greater tban the diameter of the matching screw thread 4, 5. 
What can be achieved by giving the cq> 11 a larger diameter and providing it with a 
puberal wall 12 that han^ down, so that an interior accommodating space 32 is formed 
5 below the top sar&ce 13 of the c^ and between the waU 12 that hangs down, is that the 
ingress of dirt and/or moisture radiaUy from the outside along the top of the annular 
element 1 is also counteracted. As wiU be clear, with this arrangement the tapering top 
surfece 10 is no longer of direct importance, although it still does offer advantages. The 
tapering surface 10 could also optionally be dispensed with if flie cap 11 has a diameto" that 

10 extends only as fer as approximately the arrow Y, that is to say if the cap has a diameter 
that is greater than the diameter of the matching screw threads 4, 5. 

Figure 2 furthermore shows a foot section 14 of equipment to be set 19 in aligmnent, 
as well as a hexagonal boh 15 provided with screw thread, by means of which said 
equipment 14 is anchored on ttie substrate 16. The adjustable foot in Fig. 2 is shown in the 

15 completely screwed-in position, but it will be clear that in the case of equipmrait set up in 
aligmnent this will not occur \cry often in practice. 

In order to prevent the cap 1 1 as dwwn in Fig. 2 inq)eding the washCT 3 in assuming 
a sloping position with respect to the shaft element 2, it is prefaable according to the 
invention if the intemal height V of tiie cap 11 is approximately 95 % to 99 % of the 

20 minimum overall height F (where the axial thickness of the cap 11 has been left out of 
consideration). Since the wall 12 of the cq> 1 1 fliat extends downwards will locally t&jd to 
move towards the annular element 1 when the washer 3 tilts with respect to the shaft 
element 2, it is preferable according to the invention if the intemal diameter of the cap 11 is 
lar^ than the largest external diameter of the other parts of the adjustable foot, in 

25 particular is q»proxhnately 0.5 to 2 % larger than flie largest of the external diameters of 
the other parts. With fliis arrangement the distance W is then half said 0.5 to 2 % overaize 
in the c^ diam^er. 

So as to prevent the shaft element 2 bemg pushed downwards with reject to the 
annuha- element 1 under the infhience of a load acting m the direction of the axial axis 9, 
30 because the external screw thread 5 completely or partially loses engagement with the 
intemal screw thread 4, it is hnportant according to the mvention to take a diameter that is 
at least 1.4 times the nominal diameter of the matching screw thread B for the external 
diameter A of the annular element 1. hi this way it is reliably ensured that the annular 
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dement 1 is not able to stretdi in flie radial direction to such an extent that tiie internal 
screw thread 5 and external screw thread 4 locaUy lose their en^gement. So fliat tiie 
mtonal screw thread can continue as a fiilly load-bearing screw fliread up to the top of the 
annular element 1, it is preferable if the angle p is at most 15°, for example ^proximately 
5 10*. 

In order to keep the radial dimeaision of the adjustable foot according to the invention 
to a minimum at the same time, it is preferable according to the invention if the eternal 
diameter of the annular elements is at most 1.9 times the diameter of the matching internal 
and external screw thread, more preferentially at most 1.6 times said diamet^ of the 
10 matching internal and Vernal screw thread. 

As wiU be clear from Figures 1 and 2, a very thin adjustable foot can be produced in 
temis of overall height F by means of tte measures described above according to flie 
invention. Shaft element 2 can be given a maximum height that is equal to or less than the 
maximum axial height of the annular element 1. With this arrangement the concave dish 6 
15 is as it were conqiletely sunken m toe region surrounded by ext«nal screw thread 5. 
However, this means toat the shaft el^ient 2 becomes less rcadify accessible, at least 
compared with the known state of the art as described in EP 316 283. In onlcr nevertheless 
to be able to adjust the shaft elonent 2 with Teq)ect -to the annular elemoat, the invention 
provides a fecial tool. This will be explained in more d^l with refomce to Figure 3 and 
20 Figure 4. 

Figure 3 shows a first embodiment of such a tool 40. The tool 40 shown comprises a 
tensioning pin 46 provided with screw fliread wito an operating nut 50 at flie top. The 
tensioning pin 46 runs through a sleeve 45. A second clampmg block guide 41, actmg as 
second si^port part, is provided at the bottom of the sleeve 45. The chnnping block guide 

25 41 has a tq>ering peripheral surfece. A first ciampmg block guide 42, acting as first support 
part and likewise havmg a tapering guide surfece, is provided below the clamping block 
guide 41. This first clampmg block guide 42 bears on a nut 47. This nut 47 is fixed on the 
pin 46 by means of a locking pin 48 such that it cannot be turned. Three clamping blocks 
43 are provided in the peripheral direction around the axial axis 52. These clamping blocks 

30 43 are held togetoer around the axis 52 by an elastic ring 44. The elastic ring 44 is 
pretensioned and allows toe clamping blocks 43 to move radially outwards overcoming a 
spring fiwce or to move radially inwards under toe mfluence of toe spring force. This 
dqiends on the change in the axial distance b^een guide part 41 and guide part 42. It is 
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advantageous if the nut 47 is able to rotate with respect to tiie guide part 42. Rotation of the 
pin 46 with respect to the sleeve 45 is prevented by apeg 49 fliat is provided on the pin 46, 
runs transversely with respect to &e pin and is accommodated in an axial slot provided in 
die sleeve 45. A closing flange 51 is provided at the top of tiie sleeve 45. 

The axial distance between tbo guide parts 41 and 42 can now be changed by turning 
the nut SO* When tiie guide parts 41 and 42 move axialiy towards one another, the clamping 
blocks 43 are pushed radially outwards. When the guide parts 41, 42 move axialiy apart, 
the clamping blocks 43 will move radially inwards under the influence of the elastic 
pretension of ring 44. It will be clear to a person skilled in the art how the tool 40 is to be 
used in order to turn the shaft elem^t 2 with respect to the annular element 1. For this 
purpose the bottom of the tool 40 is inserted in the bore 18 in such a way that the clamping 
blocks 43 are located in the bore. The nut 50 is then turned such that the guide parts 41 and 
42 q>proach one another until the clamping blocks 43 engage sufGciently firmly on the 
peripheral wall of the bore 18. The shaft part 2 can then be turned by holding the tool 40 
still and turning the aimular element 1 or, conversely, holding the annular elCTient 1 still 
and turning the tool 40 about the axis 52. 

Figure 4 shows a second embodiment of the tool. The tool 20 has an insertion end 21 
that can be inserted in the axial direction into the hole 19 of the shaft element 2. For this 
purpose this insertion md 21 is provided with a type of fingers 22 (v^ch optionally could 
also together fi>rm a closed sleeve). These fingers can be insoted over an end of a bolt 17 
extending upwards so that die adjustable foot 1, 2 can first be placed on the substrate 16 
while an anchoring bolt 17 has already been fixed in said substrate 16. Grippe means 23, 
in diis case in the form of clemping blocks, are provided at the bottom of die fingers 22. 
These clamping blocks 23 can be operated by means of a lever mechanism, of which die 
fingers 22 form part The lever mechanism essentially consists of the fijigers 22 and arms 
33, which are articulated on one another at 24 and the arms of which are articulated on a 
common second support part 25 at 34. The fingers 22 are also articulated on a common 
first support part 26 at 35. The clamping blocks 23 are moved radially outwards or radially 
inwards by now moving die support parts 25, 26 with respect to one another. This 
movement of the siqiport parts 25 and 26 with resi>ect to one another is, for example, 
possible by fixing the support part 25 on a pin 27, where rotation of support part 25 with 
respect to the longitudinal axis of the pin 27 is possible, and fixing support part 26 to the 
bottom of a sleeve 28 through which the pin 27 runs. The sleeve 28 is provided at the top 
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thereof with a nut body 29 through which the pin 27 runs by means of screw thread 30. The 
movement of support part 25 with respect to support part 26 is produced by now rotating 
the pin 27 by means of the aim 31 with respect to the sleeve 28. 

It will be clear to tbose skilled in the art that the tools shown hig^y diagrammatically 
in Figure 3 and 4 are merely examples of possible embodiments. Specifically, such tools 
can be produced in very many ways. The advantage of such tools is fliat the bore 18 
tiuough the shaft element 2 does not have to be provided with special shaping. Tliis can 
simply remain a circular bore as usuaL However, the bore 18 could also be made non- 
circular, in which case the tool merely has to be provided with an insertion end that can be 
inserted in the non-circular bore 18 with a tight fit. This can be achieved, for example, by 
providing &e non-circular bore with an axial slot on opposite sides and making the 
insertion end 21 as it were plate-shaped, the ends of the plate then being accommodated at 
opposite sides of the bore 18 in the slots made. 

With reference to Figure 2 of this application and to tiie figure in EP 888 514, 
reference number 23, it is pointed out that the cap 1 1 can also work in conjunction with a 
scale provided on the annular element 1. Because in tiie case of the present invention the 
cap 11 is able to tilt with respect to the annular element 1, in the case of the present 
invention it is preferable to provide the annular element 1 with a number of vertical scales 
provided distributed around the pmphery or with a scale ejctending ov^ the entire 
periphery. Furthermore, multiple scales make reading easier. According to the invention the 
scale can also be a single reference line. This can, for example, indicate the Tnavimii^ 
(unscrewing) heiglit of the adjustable fi>ot. This mayiTmim unscrewing hei£|it will then be 
so determined that the associated length of engagement between the internal and external 
screw thread has an adequate bearing capacity to be able to support a predetermined design 
load as a consequence of the so-called 'equipment*. 
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Claims 

1. Combination comprising, on the one hand» an adjustable foot for setting up 
equipment in alignmmt and, on the other hand, a tool for setting the height of the 
5 adjustable foot, 

wherein the adjustable foot comprises: 

• a first adjustable part provided with an axial bore with internal screw thread; 

• a second adjustable part provided with external screw thread matching die internal 
screw thread, which second adjustable part, when screwed into die bore, can be adjusted in 

10 the axial direction with respect to the first adjustable part by turning widi respect to the first 
adjustable part and which second adjustable part is provided widi at least one hole that runs 
axiall}^ 

• a support part, provided on the first adjustable part or second adjustable part, and a 
washer, wh^eui the washer and the support part are each provided with a convex, 

IS re^ectively, concave sur&ce having essmtially the same radius of curvature, such that the 
angle of the washer can be adjusted with respect to the support part 
characterised in that 

the tool has an insertion end that can be inserted into the hole in the axial direction and 
wherein the insertion end is provided with grippe means that are so equiiq>6d that, when 
20 they engage on the interior of the hole and the insertion end is rotated about the axial axis» 
the second adjustable part also turns. 

2. Combination according to Claim 1, wh»em the gripper means are equipped to 
engage on the interior pCTpheral sur&ce of the hole* 

3. Combination according to one of the preceding claims, wherein the gripper means 
25 comprise driver mCTibers that are able to move back and fordi in the radial direction and 

are fitted distributed around flie periphery of the insertion part, which driver members are 
connected via transmission means to iterating means for radially expanding and retracting 
the driver members for engaging on die hole, which cyperating means are provided on the 
tool and are located outside the hole when die insertion end has been inserted into the hole. 
30 4. Combination according to Claim 3, wherein the hole has a circular peripheral 

shs^e and wherein the driver members -are clamping members for clamping engagement on 
the interior peripheral surface of the hole. 
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5. Combination according to Claim 2, wherein the hole at least partially has a non- 
circular peripheral shape and wherein the gripper means have a grq>per head that can be 
accommodated with a tig^t fit in the non-circular section of the hole. 

6. Combination according to one of Claims 1 - S, wherein the tool furthemiore 
comprises a tensioning pin with a tensioning member that is able to move along it, wherdn 
the tool has a first and second support part for the gripper means at the insertion end, 
wherem the tensioning pin is actively connected to the second support part and the 
tensioning member is actively connected to the first support part and wherein the gripper 
means are supported by the first and second support part in such a way that the gripper 
means und^go a radial movement v/bsa the first and second support parts are moved 
axially with respect to one another. 

7. Combination according to Claim 6, wherein the gripper means comprise fingers 
that run axially, between which one end of the anchor pin can be accommodated, wherein 
the hole is an axial opening through the second adjustable part, wherein the axial op^iing 
has a broadened zone that extends fi'om one end of the axial opening in the axial direction 
and that has a oross-sectional shape which is larger than the cross-sectional shape of the 
anchor pin to such an extent that the fingers can be inserted th^in with one end of the 
anchor pin brtween them. 

8. Adjustable foot according to one of the preceding claims, wherein the top of the 
second adjustable part conq>rises the support part 

9. Adjustable foot according to one of the preceding claims, wherein the support part 
is located compl^ely within a contour determined by the diameter of flie ext^nal screw 
diread. 

10. Adjustable foot according to Claim 1, wherdn the support part is at least 
partiaUy, preferably completely, sunken in a zone of the second adjustable part that is 
surrounded by the external screw thread. 

11. Adjustable foot according to one of the preceding claims, wherein, viewed in the 
axial direction, the heig^it of the second adjustable part is less than or equal to the height of 
the first adjustable part and wherein, viewed in the radial direction, the dimensions of Ae 
second adjustable part are completely within Uie contour determined by the external screw 
tiuread. 
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12. Adjustable foot according to one of the preceding claims, wherein the external 
diameter of the washer is at most equal to the external diameter of the second adjustable 
part 

13. Adjustable foot according to one of the preceding claims, wherein the support 
part has a concave surface and the washer a convex sur&ce. 

14. Adjustable foot according to one of the preceding claims^ wherein the second 
adjustable part and the washer are provided with an axial opening for an anchor bolt 

15. Adjustable foot according to one of the preceding claims, wherein the axial 
opening through the washer has a diameter that is approximately 32 to 48 % larger than the 
diameter of tiie axial op^iing through the second adjustable part. 

16. Adjustable foot according to one of the preceding claims, wherein the axial length 
of die second adjustable part is equal to or less than the axial height of the first adjustable 
part and wherein the second adjustable part is provided with external screw thread along its 
mtire axial lengOi and/or the internal screw thread of flie axial bore extends over the entire 
axial height of the first adjustable part. 

17. Combination of an adjustable foot according to one of fb& preceding claims, a 
substmcture, equipment set ixp in aligmnmt on said substructure, and an anchor bolt, 
wherein the equipment is anchored to the substmcture by means of the anchor bolt, with 
the adjustable foot between them. 

18. Combination according to Claun IS, wherein a bottom surfEu^ of fbe first 
adjustable part rests on the substructure and wherein the equipment is in contact with tiie 
washa or with the cap which, in turn, is in contact with die washer. 

19. Use of a tool as defined in one of Claims 1-7 for settmg the height of an 
adjustable foot as defined in one of the preceding claims. 
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Fig 3 
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Fig 4 




INTERNATIONAL SEARCH REPORT 



fnational Application No 

. JT/NL2004/000003 



According to inlematlonal Patent Classincalion (IPC) or lo both national classiftoatlon and IPC 



B. nELDS SEARCHED 



Minlmurii docunienlallon searched (classification systenri followed by classification symbols) 

IPC 7 F16M A47B E02D 



Documentallon searched other than minimum documentation to the extent that such documents are included in the fields searched 
Electronic data base consulted during the Internattonat search (name of data base and. where practical, search terms used) 

WPI Data, RAJ, EPO-Internal 



ODTCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, with indication, where appropriate, of the relevant 



Relevant to claim No. 



A 
A 



DE 24 05 368 A (GEMEX GMBH & CO KG) 

7 August 1975 (1975-08-07) 

page 6, line 18 - line 24 

page 11, line 10 - line 31 

page 13, line 19 - line 30; figures 1A,3 



US 6 068 234 A (KEUS ELBERT CHRISTOFFEL 
EDWARD) 30 May 2000 (2000-05-30) 
the whole document 
& EP 0 888 514 A 
7 January 1999 (1999-01-07) 
cited in the application 

EP 0 316 283 A (STILLHART PETER) 
17 May 1989 (1989-05-17) 
cited in the application 
the whole document 



1,2,8.19 



9-11,16 

1,12-15, 
17,18 



1.12-15, 
17,18 



j I Further documents are listed in Itie continuation of box C. 
• Special categories of dted documents : 



Patent family members are listed In annex. 



document defining the general state of the art which Is not 
considered lo be of particular relevance 

earlier document but published on or after the Inlemalional 
filing date 



doajHTent which may throw doubts on prlorfty daim(s)or 
1 the publication date of another 



which Is cited to establish 1..^ y»»..^..»„ ^^^^ , 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 
other means 

•P' documenl published prior lo the international fifing date but 
later than the priority date ciaimed 



"T later document published after the Inlemationai fliing date 
or pnority date and not in conflict with the application but 
dted to understand the prindple or theoiy underlying the 
invention 

•X* docunr>ent of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered lo 
Involve an Inventive step when the document b taken alone 

'V document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person stalled 
In the art. 

document member of the same patent family 



Dale of the actual completion of the International search 



27 April 2004 



Name and mailing address of the ISA 



European Patent Office, P.B. 5816 Patentlaan 2 
NL - 2280 HV Rljswljk 
Tel. (+31-70) 340-2040. Tx. 31 651 eponl. 
Fax: (+31-70) 340-3016 



Date of maUing of the international search report 

07/05/2004 



Authorized officer 



Das Neves, N 



Forni PCT/ISA/210 (second sheet) (Januaiy 2004} 



INTERNATIONAL SEARCH REPORT 



Patent document 
cited in search report 



DE 2405368 
US 6068234 



matlonal Application No 

oT/NL2004/000003 



Publication 
date 



Patent family 
mBmber(s) 



07-08-1975 DE 



2405368 Al 



30-05-2000 



NL 1002661 C2 

AT 219564 T 

AU 1947497 A 

DE 69713494 Dl 

DE 69713494 T2 

DK 888514 T3 

EP 0888514 Al 

ES 2175354 T3 

WO 9735144 Al 

PT 888514 T 



Publication 
date 



07-08-1975 



23-09-1997 

15- 07-2002 
10-10-1997 
25-07-2002 
23-01-2003 
23-09-2002 
07-01-1999 

16- 11-2002 
25-09-1997 



EP 0316283 


A 17-05-1989 CH 


674767 


A5 


13-07-1990 




AT 


118867 


T 


15-03-1995 




DE 


3853130 


Dl 


30-03-1995 




EP 


0316283 


Al 


17-05-1989 



Form PCT/1SA/210 (patent family annex) (Janiery 2004) 



